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1020030018195 #^ ^*}: 2003/5/10 

[sa^si mm 

i^ttxu mmms 

immmm 2003.03.24 

ssi om sffliei 2«s hai &x\ ai 3 ^ mshji^ei d\b 
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1020030018195 #^ ^^>: 2003/5/10 

H<£ $H 9X^ Tll^S #^--4 TflolB^-i: 5L^-*Rr 71H;e «fl 

^, TlMS y]]^ o^ofl tg^^M ol^ 711 o]E 7flo]H ^ ^ ^ <H Si^r 

*l£r dH&|^, cflolE^4 flfe TlMB ^ ^H^H ^ ^ 

^ 5^ *fll BJlS]-, ^11 il^ $H 9X°-^, ^7]^O.S ^ 

wVnl- E^l^Ei X^^T C>^^. °1^>I) S[±. =% H o V ^ ^^l7> 

£D]l<i)S] tgs§£ «j-#C. S ^-g-<!>H S^l^l St^^M] ^^^l=f. 

-£ 1 



64-2 



1020030018195 #^ 2003/5/10 

cf^ i^l<?l 3.*} ^ zl H^l^Ei 71 ^{MULTI-DOMAIN LIQUID 

CRYSTAL DISPLAY AND A THIN FILM TRANSISTOR SUBSTRATE OF THE SAME} 

£ 1-gr ^- *fll ^*HH 4# ^ S*l ^V^l-g- wi-Bi- H^^l^Ei SAl^ 

S. 2^ *0l ^ ^f- ^ SAl^;^ afl^lS 

-£ 3 *l]l ty^. °fl^ s.A) xjx}*] yfl^lsolji, 
£ 4fe £ 3^ IV- IV '^1^1 tflt!" ^H 0 !^, 

51 6a ^ E 6b^ afll -*1*HH ccf^ iL^l ^^l-§- ^ 

S. 7a ^ £ 7b^ £6a ^ £ 6b^ cf^- ^H^o] cj^S 0 !^, 

£. 8^7 ^12 ^*HH Oj-s 6M^ £Al Hfl^^olJl, 

5. 9^r £ 8&\ IX-IX'^H cflt!- ^JEolJl, 

£ 10^r £ 8^ X-X'^d 3? X'-X"^ cfl^- ^r^SolzL, 

£ 11a ^ £ llbfe- ^ ^2 *2*HH ^-E- OJ }^ 5*1 #*l-§- B^H^li 
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1020030018195 #^ 2003/5/10 

£ 12a ^ £ 12bTr £ 11a ^ £ llb^ ^ ^XHH^l 5L, 

£ 13a ^ £ 13b^r £ 12a ^ £ 12b ^ #XH1*N 

S. 14fe XI 3 4l^HH «&S3 5*1 #*1^ afl^lSolji, 

£ 15fe £. 14^1 XV-XV'^d^l tfltt ^^lJl, 

£ 16^ £ 14^ XVI-XVI'-id ^ XVI'-XVI"^^ cfltt ^^£olji ( 

£ i7-8r -g- ^21 xu -g*H ^-E- ^ 5*1 «fl^l£olji ( 

£ 18£- £ 17^1 xviii-xvnr*i°fl 

IE 19-cr £ 17^ XIX-XIX'*} ^ XIX'-XIX"*H 

£ 202}- £ 21^r t 1 ^ ^1 5 ^*HH ttf€- ^ 5*1 ^121 ^ £°1 ^ , 

£ 222f £ 23£- ^-^^ XI 6 ^*HH m& 5*1 #*l^l 3:£3E°1j1, 

£ 24fif £ 25^r ■& ^"^^ XI 7 ^*HH ^ 5*1 #*l2l ^^S^JL, 

5. 264 ^ 27^8- £ ^^^] XI 8 ^*HH1 n}^. ojj^ £A ] ^-^o^ ^-^£olj7 ) 

5. 28-£- -g- ^^2] XI 9 ^*HH on^ S/> ] ^ o v^oi mi^l^ol ji ; 

£ 29^ XI 10 ^*HH1 5*1 #21 tifl^lsolcl-. 

[^ol 7l#^o> -J ZL ^-o>ol ^5fl7l#] 

^-8- ^ 5*1 ^-2-5*1, #Alo)z}-g- <£ 7 1 ^| gj.^^. 

4^ £^o]o.s. £-^*Rr *M «fl# ^ 5*1 *1*V ^o)4, 
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1020030018195 #^ 2003/5/10 

<27> ofl^g K x\ ^tii^^S. ^ ^q-32f Afl (color filter) -§-<>l ^3<H 

91tt ^ 7]^r4 «1-nV TH^l^Ei<4 5}-^ ^ ^o] tg^o} ol^ *}* 7 )# A}o]6)} 

« ^*r°} ^ afll^- ^^aI^ji, -g-tsfl His] s^O-S*) 

<28> H^t-fl OB^ A]o>Z]-ol o] ^o]t|.. o] ^ *V l&^-fr ^ 

^tr ^7fl sfl^-i: |^*}7luf #711- ^*Rr « 0 >^ol o_^Aj£lJi ol^. 
<29> ZL^dl 1-71M- ^7fl ^*Rr U^^Mfe #7] M- H7fl 3xflH ^-^-0. S 0]*} 

7fl^# JIOV^O.M-, Ole^ 3:al7fl^-# °J ^ S*-4i *}o] °] 7] 5) 

7> *fl-f 7 r *HH g).^ ^ A>olofl *g>£s)fe ^7l^-( lateral fieldH Tj-^Tfl 

[^ol O] - J17}- 71^^ -Ml 

<30> a. ^ol ol=.^> ^ 7l^^ o>^<£ cf^ Snfloi-i: ^srRir ^ 

*)l^Rr ^olcf. 
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1020030018195 #^ 2003/5/10 

^o2f ofl^§ W^W. 

<32> ;g<g 71^:, #7] 7]& ^| ofl *§^£)°1 *fll *&*£°-3- *fll ^1 

3L#, A o V 7l 7l^r iflofl H^^M #7l ^]1 ^1^4 JH^JL ^o. 

^ ^ ^4 ^2 wj-^o.^ Bflc^ ol^ 7H^ ^12 ^IS^l, #7l *fll ^l^^ 

A o v 7l *1]2 ^Is^l js^I-^ ^*Rr s^V^ H^^M 9X*r ^ &^T, A o V 7l *fll 

A o V 7] ^2 ^IJl*] * #7] ^4 Sa^r ^ H^^l^Eil- 

<33> o] nfl, AV 7 ] *fl 2 Als^d^ ^ ^^g- 27flSl If5}2, #7l 27fl^ 

*j-Jd ^ ^ #7l *l]l ^}Jl*H cfl^M ^3°-^- 45.E-& ol^-ji l}^] ^uj. 

^ ^71 ^11 cfl^o^ o.S -45S1- ol^^ uV^-2]*>cf. 

<34> a, *fll «M Ol^ ^3 ^JL*]* D| 3£^>J7, AV 7 1 ^ cg7j£) 

<35> #71 ^ S^fl^l^Ei^ #7l *fl2 ^1 31^-4 o^^tt ^7fir #7l ^2 "cK^S ^ 



64-6 



1020030018195 H*>: 2003/5/10 

<36> SE^r, 7]&, ^7} 7]% ^Hl <g#5|o1 ^O.^ p\] o] E ^jz). ^cl^Al O- 

Sfsfr TflojH nfl-id, ^-71 TflojE afl^l ^ofl tIHB ^<£^, #7l Til 

°1B *i<£^ ^ofl t$JQ$6\ 01^ «VE*H#, #7l «V£*ll^ *§#s]<H 

91^ ii #7l 711 °1H 3^ #-?-°lH AA tfl^VJi 5a ^ JELefl 

71 *fll J±Jl^ ^ofl ^^Sjol oloo), a>71 =Eflol ^7l^O.S 

#71 °J^*> ^ol ^J-71 HHEl^ 4^ 5a^ ^ #^h8: 5E^Hr 

<37> o] a)], ^-71 C-flolEi^ ^-8: #7l TlMm^ 45 ^1 JjL«al)- 

#71 tJMh^ -45£» °l-f-fe ^2 ^--g-ilS. o] ojfe ^ol w>^-^§>cf. 

<38> S> A o > 7l TflolH^aZf q-^Tfl ^ 3 <H €^ £ #7l -fM #^H1 

£^5^ ojouj ^-71 -fh^l ^^^.Cf io] o.^ 3 i^jr, ^-71 JE.efl 

°J #^8: #71 ^ ^^1 ^1 S}-#£H Slal ©1 JjL£.ol ^ -fr*] 

<39> #71 *fll 2.3Ln-& -H-71 <>lif-<H73 5a* ^ AA^, J**l #71 *fll iLJL 

<40> a> a o V71 *fll 5L3l^ ^71 ^^^>J1, #71 X| 1 iL3L^ ^<H1 tg^S) 

°1 $A^r D) S^M, #71 #71 C-flolE^ofl ^cS{ ^^5)o] 01^ 

gj.^ ttj.^ ^AJ^ ) ic.^ ^ ^€Bl7> 4^ ^711 ^^S}«H ojo.^ ^-a^ ^ 
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1020030018195 #^ ^7}: 2003/5/10 

71 ^^E]7> aflT^ <g<*^ ^-71 *fll W^tt -efl°J 

^^■4 sa* ^ sa^. °i n, ^^h 1 ^r7] ^ii j&ljl^ ^-7i ^ 

^^7> *fl7m o§<*# ic#S]<H ^ 

<42> AV 7l Afl^E^ ^-7} i?HH A^ ^ §H ^l^TT ^ ^ ^ A>o] o\) 

<43> Aj- 7 } 2j-i #^3- o]^-^7i ^0_D] Aj-7] 7flo];EAi ^ #7l Cfl o] E) A} 

71 *fli ^ ^12 iLS ^aflsj ^ofls. <g^ii<H ^ 014. 

<44> Aj-71 ^E^ $H t|^s)<^ olopj ^-^-Aj 0.7I o] s^^l ^ 2 cj 

S.^\JL, Aj-71 ^ #^8" ^"71 *fll £ *fl2 #-§-sRr *<5H ^71 

^3l<?] SUl, ^7l ^#^sl ^ta^ #71 *i<S 7lt ^1 tfl*H 30£ 

ofl^i 85£ A}o}Sj ^A}^ 7 }x]±r %o] W>^-3l^>Cl-. gc^ Aj-7] Aj- 7 } >j| j 

^ ^2 HS^* ^5fl ^^-4 O^SM fl^, ^"71 ^ 

^ £ HSSj-^-i: 7>^ ^ ^4. 

<45> Aj- 7 j ^5131#£r Aj- 7 ] DflolE^ o>2flofl ^A^Ejol olO.^ Aj- 7 | t-fl <>1 E-} A] ^ 0_ 

3- ^ ^olE^tLsq. AV 7 ] ^ ^ Aj-71 ^511^1 #^1 o> 

<46> Aj- 7l rflolE-lAi^ ^ Tflo]^^ 31 jntrRr ^^1 ^°1 1:1 

vfl^l 9:1 ^><=>1 ^1 ^Jol HV^^cf. 
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1020030018195 #^ <^*}: 2003/5/10 

<47> Sb ,X|l *A<£ 7}%, #7l XI 1 7l^r ^Hl ^^S)o1 &b Xll ^OJl^i , #7l 

XU 71 3H1 *§#£l<X 51^-^ #7l X| 1 ^IJl^ ^<g£H iH^}j7 ojjl 

* Xl2 #7l XI 1 ^IS^l^ ^-71 XI 2 5I^H>^ ^B\f>}±r 

A ^#3<X 91^ &± #^T, #7l XI 1 ^IJi^, #7l X12 ^ #7l ^4 

5te ^ B^fl^l^El , #7l Xll 7l^ fllMJl &b X12 *|<S 7l^r, 

#71 XI 2 ^ 7l^r ^1 ^#£)<X. ^ ^T- 7l a o V 7 1 ^ 2 ^ 

7l^r ^ ^c^£ o^^d] 5U^ -£^1^ ^ #71 Xll *i<2 7l^ # 

71 XI 2 7^ A}o)o)} ^<Q$6] oli- oj}^^. ^^-Jl, ^7] ^- 7 ] ^nflo] 

^r^l 4^ 5Lnflo] o^^L ^-71 SX1°151 27Hb °1^*V #7l 

XI 2 #3:^ ^^^^ i+^l* ^ #*1* ^^It}. 

<48> o] ufl, ^-71 <*j^f^l i^-Sl^ ojb ofl^*. _g.o} 0.^0. ol«J-^^. 7H^ #7l °» 

^ ^ #^1 #71 Xll ^ X12 71^1 cfl^ ^3io.S Hfl^sM 5^, #7l JEXl<y 

#71 ^ ^^-ol 7Mb £7fl^ ^ olrf. 

<49> ^711^-^1 s-g, 9//m<HH 12pm ?A°) v}#z\f>\t)- . 

<so> J£*)l «?! 51 ^ #^?i 71 B^b 10/im^l^i 30//m ^ololji, av 7 ] £^0]^- zz. ifl^ 

ofl i£^<X. ol b #71 <^^S1 ^ #%>7>7> ^741 o]7>Al tifl^Kr ^^1 ^ ^» 

<5i> 3E f §>q-^ ^oil i^-slb #7l 5iv\}°l2) 4^ EL7]7\ 100/zm X 300/an *1 

nVolig 47 fl o]j7 ( 100/im X 300/zm ^#^1^ 47fl ^b 87fl^l ^c»l u^^cf. 
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1020030018195 #^ H*}: 2003/5/10 

<52> # 7 ] XU 7}&3± #7l Xl2 W>^ofl Z}-Z}- tifl £) XU ^ 

Xl2 ^^-^-i- i^l-JL, #7l XU ^-all-^a4 #7l X|2 ^ 

# ^ SV^fe #7l XU ^1Jl^4 M-^>ji uM*i §VM-^ w> 

<53> t£, # 7 1 £D ,]ol ^ ^ tg^s)^ ol^ #71 ojjl #7} =- 7 ]<^ 3- 

<54> SE^, XU 7l^r, #71 XU 7^ ^A^£|ol oj^ ^fl 1 #Jl>3, #7l 

XU ^ 7]^: ^6)) oloc] # 7 j ^! Als^3|- ^°isl<X. S^H>J1 SXjl 

* 7>^]fe Xl2 #51*1, #7l XI 1 ^IM^ #7l Xl2 ^JL^H m^^-a} ^^hb sj-i*} 
*§#£)°1 3^ #7] XI 1 #Jl^, #7l XI 2 ^IS^l ^ #71 sMl 

^ H3l*l^Ei, #71 XU 71^ cfl^>JL 91^ XI 2 71^;, 

#71 XI 2 *i<3 7)^ $H ^§#SH W #71 XU 71^4 #71 XI 2 £ 

<3 7^ ^<Xs. Qj^ofl 3^3<H 5.^11^1 ^r#, #71 XU 71^4 # 

71 XI 2 7m A>ol6fl ^«^Sl<X ol^ i#<5r>Jl, #71 #7l SXl^l 

w.^- ^cfofl o^o} 4^0^ £ nflol -g^SlJl, #7l Zj- £Xl<?l<Hl i^sM #7l 

a? 3^3] <53]^^ - #^7>^ o)°-is}^ #71 3^ ^ A}oHH ^#B|^ ^Xl^l 

4 M-f!:^ ^ S A 1 #*1# ^1-^^:4. 

<55> ol ttfl, # 7 1 XU ^<?§ 71^31- #7l Xl2 7}&£i\ W>^«H zfzj- lafl ^1 ^1 o}^. 

XI 1 XI 2 ^^^r c-1 i^-JL, #7l XU ^^^1 #7l XI 2 

^ # ^V^tt #7l XU #JL4i2l- q-nl^ ^>u}^ ^3]^ o)^ 
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1020030018195 #^ 2003/5/10 

<56> ^«-*V %jlS. *H £ ^3 ^*HH tfl*}<^ £ 4=-*}±t 7}^ & 

°HH -f-^ ^Xj^ 7>^1 7>7> -g-Oj^Tfl ^ oj£S. ^1^1 ^^*Vcf. ZLEiu)- 

^ 7^1 Aj-ol^j- ^EflS. ^€ *r <^7HH ^*Rr ^HH ^ 

A. -§-*H ^-^>t!r ^-^r^l tflSJH^ £<3 -ir^cf. 

. ^ ^ ^f^l *W -*f£- "$H1" ^cfji ^ Ufl, o]i=. Cf= JjL-g- 

&<>} ^ ^ "v}S- $H" 9X^3. « °lH£r f**Hl cf^ 

<58> 2^ *H ^Al^oll tcJ-S. Cf^ olj^ ^1 

<59> S. l£- £r *fll ^Hl ^ &.*] ^ 

afl^l^olJl, £ 2^ *fll ^Alojjofl tcj-^. «fl^ ^]<s] ^-f- ^i^- SAl^ 

tifl^i£ol^L ( 5i 3 *U ^*HH ^ S^l ^-^1^ £ 4^ 

£ 3^ IV-IV'*H tfl^ ^S.o]jl > s_ 5^ s_ 3 oj v-V^i ^ V'-V"^H tflt!: 

<60> M^o) ^ ^Al^ofl Of^ ofl^ £a] ^^ir ^ B^^l^B] SAl^J^ 

^£-JL 9X±r ^ S^lt ^ ol-i- S Al^; A>o]cHl olj7 ^ofl ^^ol 
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1020030018195 #3 H*>: 2003/5/10 

<62> 71^(110) $H 7\3_ ^*}SL3. 7flo]E^( 12 l)ol ^ 5} <>| ^Jl, TjHB^ 

(121H1 ^7)9] ^EflS. TflolH #^-(123H <&^.S\°] 9X^-. 7flolH^d(121)^ #-!f 
£-(125)^ ^ o^-g- #°1 *?-#3<H &i=K 

<63> a 71^(110) £N^r ^^1(131)4 -H-^l ^(133)°1 ^cf. 

#^(131)£- 7>S « 0 >^S 91 3- -ff*l ^^"(133)^ n}-§-s.# 5E^r 3*}^ 

* -B-^l ^^I(13lH 4551 7l^c^ ^ ^Efls -M ^i^(131)oll 

<64> 7^1 o]e a)] ^(m, 123, 125) ^ -fr*l ^ «fl*i(131, 133)£r #Bl ^Hj°l 

-f Cr SE^r Mo ^ fAS °l^f-<H*l^ ^11^(211, 231, 251, 311, 331)4, 
^ Al Ag ^ ol^M^ ^2^(212, 232, 252, 312, 332)^ oj^^o.^ 

&<=k °lt TflolE Hfl^(121, 123, 125) ^ ^ «fl^i(131, 133)£r 

<65> Tll^lH tifl^(121, 123, 125) 31 -R-*l wfl^(131, 133)^1 ^H^r 7flo]E 

<66> TllolH ^<gn]-(i40) ^?H1^ w]^^ fl-i -f-o) 01^.0^^] a]- £ ^^( 1 5 1) 

154)ol ^cf. tiVi^)^(151, 154)£- ^ H€*l^^l ^ 

^ ^£^#(154)4 ^1^1^.^(171) o}elH ^*l*Rr dlolEi^Jf aV E ^^( 151 )^. £ ^ 
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1020030018195 2003/5/10 

<67> «VE*fl^(151, 154)^1 3Htt ^ej^H^ tc^ n ^ #^#o] 3^3^ $1 

^ n+ fl-di 4^ ^l-^^l *11M3 ^##(161, 163, 165) °1 ^ 

&i=h *11Md ^#^(161, 163, 165)i t-flolEi^i oj-sflofl ^I^tt cflojE^^- 
^#^(161)4 #^-(173) ^ ^.efl<y ^^-(175) AA ^*l*Kr i^^f 

^(163)-^ 2.31^ ^#^(165)AS ol^-o]^ oicf. 

<68> ^##(161, 163, 165) ^ TlMH ^^(140) ^Itt OH^ till ^1(171, 

173, 175, 179)^1 $14. cIMeI wfl^d(171, 173, 175, 179)£- ^Tfl 

^ 7llolH^i(121)3l- i2^>^ ^if ^S^fe ^o]e^(171), tflolE] ^(171)5) 
H ^##(163)^1 &tt ^^"(173), 4^ ^^-(173)54 

oio^ ^olH ^(123)^1 tfl*M ^(173)^ «lcfl^ ^*J-^ ^^(i 65 ) 

91^ H.efl<?l ^^-(175)^ o]^^ eflo-|E^(/L71)2l ^ # 

-^-£-(179)^ ^^§>7l SHJ-^H 91^. 

<69> <*|7H, cflo] E^( 171)^: *H ^ ^-^-^ >HlS. 

S ^ M-El-M-^ ^^o] oIt^.. o| ttfl, CllolE^(171)^ ^ 7fl 

^ 3^ ^-^^ , °1* =- 7 fl^ 31 ^ ^ ^q-^ 7flolH^( 121)oll tfl^r> 

<^ 45£«- o]s.ji ( t}^ ^ 7llolB^(121)oll -45£# °] OHe^ 

(171)^ M)S.S, ^^(173)^1 SlJl, °1 -h^-oI TflolH^d 

(121) ^ ^1 ^^(131)31- J2^>W. 

<70> o] ttfl ( ^lolE^(171)^ ^ -^€-4 ^ISS. ^ ^ 1:1 i-fl^l 

9:1 A>ol(^ ( c-Ho]e^(171) ^ ^--g-ol S>X|^ wl^o] 50%^ 90 % A>ol)o]c}. 
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<7i> rcl-sH, ^1°1H^( 121)4 (171)^1 ojs.^ tc) s.<#_o 

< 72 > a, ^efl<y #^-(175)-8r 5)-^ ^(190)4 ^^^^ 3lA}Zj-i§ 2.^5. ^ 

711 3^ (133) 4 ^nf. o]^ ^-o], =^)o] ^ (175) o_ -6-^1 

^^•(133)31]- 7flo]E ^^nVd^)^ A ].olofl ^Jl f^f^ -fM -g-^ ^t^. 

<73> cflolEl yfl ^(171, 173, 175, 179) ^Hlfe -^-7] ^<£bV°3. <>l-?-<H^ ^.3: bV( 180)^1 

$U=h ^7^ J£Jl^(180)£- o. 7] ^ ^^>C^ ^tm. 

^_9>ll iL^nV (l80 )^_ 7 n V^o] 0-71 JE^Jl A>^1 AjZ| ^-g- 

91°-^ -S-71 #^5. iLJl^(180)# $>S*Hr ?H1 <§ 

<74> iLJr^(180H^ ^eflo] i=eixfli=. ^^(i8lb)^ HM^o] 3.0] ^J-s] 

<H flfe #-¥--£-(179)* HiHiflfe- ^#^(183b)7> 5E, 7fl°lH*I3 ^o] 

^HHlTO)* ^^(182b)^ iL5l5|(180)4 *i<3 

BK140)* ^-f-^H sat]-. 

<75> o]nfl ; ojs. ^^(isib, 182b, 183b)^1 ^(181a, 182a, 183a)£r 7]& ^<^1 cfl*} 

^ 3051<HH 8551 A>oi^ ^ov^j. ^a># 7W7i4, Tjl^ H£4^(prof i le)^- 7>^lcf. 

<76> a, ojs. ^^(isib, 182b, 183b) ^ ^-i: 7^714 ^<i] 5L<$<LS- 

m. , 2mm>60^1- , 0.5mm>45^m o]#<?l uj-ej-^j-cf. 
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<77> ^ t ^.^BV( 180 )O. ^ ^ tci, AVs}. ^ ^.o^ ^-71 #235. 

<78> ^^-(180) SHfe ^#^(181b)* ^(175)4 

^(190)^ 7f^7}e]7} c-flolE^^l- ^^fr ^Tfl 5^*1 s)Eti*V^ 7fl ^L 

<79> £ iLJi^-(180) ^#^(182b, 183b )«- -f-^ #-^£-(125)4 cfl 

°l^Sl ^Jf£-(179)4 z}-z}- o^^M oi^ iLS -^-^(95, 97)7> oinf. 

<^7lA^ ; sj-i ^(190) ^ ^-^(95, 97)^ ITCKindium tin oxide) lE^ 

IZOCindium zinc oxide)S <^)^-<>\^ <&^. 

<80> o^, E 2 , £. 4 ^ £.5* %*-JL5. *H ^-g- X^Wl cfl^V^ 

<81> -R-Sl ^ ¥^ ^ MS ^l^^^l ^ 71^(210)^1 o>2fl Tgofl ^Aflo. ^ 

*>7l *llB^(220)4 3, 4=-, ^jicq Afl^ E ^ ( 230)7> ^4<H ^Bl 

(230) 3Htt ^-71 #^5. ol^-ol^l o.wl^B^-(250)ol ^cf. ^sH^ 

(250)^1 ^Hl^ i TO iE^r IZO ^21 Jpg^. °l-f-<H^ ^od| ^ 7 fl *L(271)«- 

7}*}^ ^(270 H oicf. 

<82> ol ufl, ^7^(271)^ S.ri\}o} ^ ^^O.^.A-1 ^}-§-^>Dl n 9^1 ^ 12/ffll A> 

olo] 7j \o) v}e±Z\v\v}. *Y<$ c^o] ^ ^t£o_£_ ^7^(271) Cfl^l -R-7l# #7]» *g 
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<83> o}7H °m^^(220)^ cflolE^(171)^ ^<>\] tfl-g-*Kr ^ -f-g-^ 

tiM 3*1 (171)3 ^ B3l*l^Ei ^ofl cfl-g-^ #zJ-*§ Jf^§- 

<84> ^El(230)fe- ^^(220 HI <i^r n}-e}- ^7ll 

< 85 > ^^-(270)^1 ^7^(271) «H ^ sMi-fr ^-fsl <££-*Hr 

5L°o^S. «8>££|<H ojrf. a, ^7fl^-(271)S] <£cK8: tb^ c) ^ Tfl 

^»lH^(121)3f u}-^>Jl cf-E- ^ cflolE^(171)^ /■flS.S ^ -¥-^-4 M-^>cf. 

*i^ ?m oi^-<^^icf. 

<87> °^^^(3)oll 3.^5)°] 9l±r ^7.}^ Sj-^i ^(190)3)- ^(270) AVolofl 

^^17> °17}S)*\ ZL « 0 V^7}7} 71^(110)2]- ^ 71^(210)011 tJl*}^ 

^3-§- ol^-si^ ufl^sH 5tU, ^ -fr^ <>l tt cH3* 7>^lrf. ^ 71^(110)21- # 

^ 7l^r(210)^r ^ ^(190 H a«^b1(230)s1- cfl-g-^ ^^>7ll ^^£l£^ 

A. SBife ^711-^(271)011 ol*H £^19J^.S °1 "fl, 

SHlTT ^711 ^-(271)011 o^H ^o.^ ^51M-, 3<£l ^f^g- f^JlJSL *l-cr| 

<HH ^3 «11^ y o V ^°l 4^Sl 5Luflo] 

<88> ol nfl , S^olSl 7^, ^ JE^o}^ 3.*- 10j[fln 6fl^ 30^n A>ol o] 7^0] «> 
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<89> ]£, z>}^\-$1 s\-^o\] S.^s\^ #7) £^]o]o) ^ sj-i^ 3.71 7} 100//m X 300/m *1 

47H6U1, lOO^m X 300jmii °1#<>1^ 47fl 5E^ 87fl<y ^Jc] «>^-2jsr>cf. 
oo> S a] ^1^- ol^^V 71^- sfl^ °^°\} ^^(12, 22), ^^lH, - 

2) IL±^ Ufl*l*H ol=Lo^t}. o] ufl ^^(12, 22)^r 7l£- sfl ^ ^ofl Z]-Z| <*} 

vfq Hfl^lsM zi 7fl°m>*d(i2iH tfl*H ^ ^ ^14^ 14^^ ^q- 

<91> ^ ^ <^<H1 ^7fl7> 9}7}S\9l-ir Z}- 

£uflcn ofl^ol Snflo]^ ^ofl cfl^H T^-l: ^l^Rr « C H^^- ^l^r^H^l Til £4. 

ZL^cfl o] w o V^ cflo} E ^( 171)^ cfl^a} ^3]^ ojs- «J-t£o1o3. c-)] B\ ( 171)# 
AHofl - J7 ol^^ ^ ^ ^(190) 74 0 HH ^ofl 2)v}o$ on^ 

O] 71-1;^^)^ Hj-^j^ ^O.S7>i &7l}7} ?J £^0]o^ ofl^ yfl^o. cc^. 

<92> cfl^g SA | cflolE^(171) <£^Ml 3WRr ^^Ml ^og- 

^ ^17>^ ^3 ^W>^ 2^ «>*1 ^ ^ ^ « 0 >^^ ^al^o. 

w o V ^°l 

< 93 > h^i, ^^-^ ¥4^8: 7floiH^Kl2l)^l tfl*H M-^^V «11*1 
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<94> cfoV, l^|ol^^(171)ol tiflAl^ ^0)7} ^7\f>\7\] S\^, CflolE^ 

(171HH ^ 50%!- ^1^- ^-f Qo}±=. ot 20% #7>*>7fl ^Cf. Cflo] 

3^(171)3 ^7} #7>^ ^-f tifl^ 7^4 ^-§>7> ^7^>7fl £M Ajjr Sfl^-ol ^7} 
^ &*\}$°] $14. ^i7fl^ ^3=«1M*r CflolE^(171)Sl ^Tfl 

<8^« *r 5SU, -fr7l# is: ^(180)^- 4|5f£ S yfl^ ^-o> 

>H ^olE^(171)^ ^ol f7Hl ^IJl <*fl^ MItt - ojcf. 

<96> s. 6a ^ £ 6b^ #^^| *IU ^*HH 4^- ^ 3*1 

S^l^r* ^lSs>^ ^^oflA^o) ^-i^^oIji, £ 7a ^ £ 7b^ 5. 6a ^ £ 6b^ 

< 97 > £ 6a ^ £ 6b°fl 5*1 a}4 , Cr Mo fj-g- -§^3. ^1 

1 ^#(211, 231, 251, 311, 331)^ 7,^0] ^ Al Ag ^ ^l^f-o^lfe 

^12 ^-^(212, 232, 252, 312, 332)^- 4^ «o V ^°-5. <£4=- ^^*}JL n>i 

3.1- °l-§-*V ;*} »J*j] a>^1 *\7J ^^SLS. 3^ ^ ^Z^H , 71^(110) $H 7H1 

olS^](121, 125) ^ TllojE ^^-(123)* i^>^ 7)}°}B. tifl^sf -ft-*! #^d(131) ^ 
-B-^l ^^"(133)^- 5£^-*Rr -ft-*] tifl^ ^^W.(^ll n ]-— 3.) 

<98> cf-g-, TflolH ^^(140), ^4iS* ^ <?1(P) n ^ ^^-o] 

51±§SLS. 5L^5\°1 91^ fl-^* 7)^r °l-g-*H 4^ 1,500 A 

tfl^l 5,000 A, 500 A 2,000 A , 300 A 600 A^ ^f-TflS <£4=- ^f>\3l, n> 

iat ^ o.s £^§=1 *HliiL 3fl 
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EJ^SM ^fl^^7> *^H3 fl-^#(151, 154)*- 

<99> ol^ ; Cr Stt Mo ^ o^o^fe. *fll #^#(711 , 731, 751, 791)4, *i 

% Vo l Al Ag ^ l-AS cl-f-^^l^r *fl2 ^#(712, 732, 752, 792) 

-£^]#-§: wj-^^-S. 1,500 A xfl*l 3,000 *M|S cf-g- n>^ 

3.1- ol-g-^- a}*1 Aizi- ^.05. sflE^^><^ c-11o1e^(171, 179), ii ^(173), 2=3] 
^1 ^(175)* S^Kr HH^i «fl^d* ^^*V4.(^13 4^H) 
<ioo> o)o] t ^ ^^ (173)J2 |. ceflo] ^^-(175)0.3. 7\Z\*}*} ai 

€^-(173)4 =efl<y #^-(175) ^H^l <£:E3l#(154)# H.e^ifljl 
*KM3 ^##(163, 165)* 
<ioi> o^, i 7a ^ £ 7b^l ^Hfl w><4 ^-ol, o_ 7 ) ^ iL 

S^(180)* ^^^>i, ^ -*f£-(501)* ^-n>^a(500)# -f-^ 

<102> ol nfl, #n}^a.o} ^ «.«.( 501 )o. ^^-(mb, 182b , 183b) 3] ^^11- 

^A]^ ^71 ^(181a, 182a, 183a) ^ ^a># i&nl^Tfl *>^M" 

^S^f 7^£S. ^71 ^fV ^-£o_5. ^#^2] ^(181a, 182a, 183a H € ^^r^l 

<103> o}Q± 7^o] ^ -^§-(501)* 7}X)±; %v}+=lM. iLJr^(180)# i^*}^ £ 

7a ^ 5. 7b°fl M-^^ ^-o] , iLJ^K 180)2} ^#^(181b, 182b, 183b)7l- ^ -*f-g-^ 

2-" ^ta (181aj 182a> i 8 3a)ol ^ o.S. ^^tq-. # 
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<i04> iL3:eKl80)-a- ^^>^ ^#^F-(181b ( 182b, 183b)^- zz. ^^(181a, 182a, 

183a)# ^^W.(^4 ^3.) 

<ios> cf-g-, s. 4 ^ 5. 5<^1 M-^-^S ^#^(181b, 182b, 183b)# **fl i^M 

^ «fl^ ^12 ^#(252, 752, 792)^- ^zHH ^^1, ITO SE^r IZOl- 400 

A vfl^l 500 A ^^}JL a>^1 ^]^H g).^ ^^.( 190)2 }. ^ ^(95, 

97)# ^^W.(^l5 

£ y s Vt 3°ti W-^ ^ S^l ^ H^M^l lA]tf ^1^^ ^ 5flc|-. °H 

tfl*M £ 8 ^fl^l £ 13b« ^S^H ^}^}7\) -M^tf. 

<107> £ 8-^ ^- *fl2 ^Al^ofl CCf^. <3«^ ^-^1^) tifl^iol J7 j • 

<108> S 9^ s. 8 £) IX-IX'^1 cflt!- ^^^ojji, £ lO^r £ 8^ X-X'^l ^ X'-X"*H 

tfl*l ^^i£o]cf. 

<109> ^2 ^Aj^oil crf^ ofl^ £X| #*l-8- ^ H^M^i SAl^ 4nfl ^ o. 

s. ^l^tb ^-^s.^ 5*ti o>^a ^ ^ls«i H ^H^l^Ei 5*1 jm wl*>^ 

<no> cHo]b^(171, 179), ^(173) ^ =511^ ^(175) -8: 3£^Rr ^H^i tiflAj 

o>Eflo]l o.s. -g-Ht!: ^##(161, 163, 165, 169H 9X3. 

, ^ €^-(173)3f ELz]}°] #^-(175) Stl^r *fl£]S}Jl «1 

^ ^#(151, 154, 159)£ aflAlaif ^^^o.s -f-«J^; 5tfl€* 7>^1^. 
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<m> ^ H^fl^l^Ei 3.^1^ ^ w 0 v^oH t» 

<112> £ 11a ^ £ llbir *fl2 ^Al^o!] of^. ofl^g ^a] ^]-g- «vnv E^xj^ 

3 S^-i: #7jHH^ cj-ig£olji ) £ 12a ^ £ 12b^ £ 11a ^ £ 

llb^ cf^g- ^^H]a^ ^-^ £ o]ji ) £ 13a ^ £ 13b^ 5. 12a % 5L 12b^ #7)1 

<ii3> £ n a ^ libofl aVs4- ^-o] ; Cr 5E^r Mo ^ °]^-<>^]i- ^]i 

^^(211, 231, 251, 311, 331)4 A** 0 } ^ A1 Ag ^ - o]^^ 

*fl2 ^-^(212, 232, 252, 312, 332) -8: i^B^ af^^ y o V ^-^-S. <£l^r ^#*>J1 
31- °]-g-*V ^ «]*fl Xjz| ^o.S ^ HL^ ^ 71^(110) £H Til 

°]B^(121, 125) ^ 7flo]e ^(123)# St^fe Tfloje yfl^jq. o.^i ^^(131) * 
-R-^l ^(133)* -fM Hfl^-i; ^^*Vcf.(^l v}^3.) 

<ii4> cf-g- ( ^S]- fl-^jl ol^^i ^ojB ^^^-(140), ff^#(150), 

°1 i^SLS fl-^S. ^^#(160)*- sKV 71^- f^^gr oj-g.^ 

^ AA 1,500 A 5,000 A, 500 A 2,000 A , 300 A xfl*] 600 A^ 

^ ^^>i, ^1^ Cr iE^r Mo ^ ^AS ol^o|^^ ^-^^(701)4 A^o\ ^ 
£ Al 5E£r Ag ^ °l^f-<H*l^r ^12 ^4^(702)* u\°]2] ^ 0.3. 

<115> zl ^, D}i3f ^WR)* i^N^, S. 11a ^ llbofl iEAltt 

°1, 3*fl7> ^4 <U^uy 2fl^(PR)^ 
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<iie> o}o]a] ^-^-^-(PR)* ^ B€*1^3^ ^Um-^, ^ ^^-(173)^4- — 

Sll^l ^(175) A>°H ^^tV ^f-g-£- CflolE-1 tifl^oj ig^Jg «.«. (cll o)Ei tifl^«-)ofl 

*W *3 ^ *M 6 > ^>S1, 4^>^ ^*H^ 

1/2 ^ ^o] w)-^^, 4j000 A o]^>o] ^cf.(^ 2 

£ na ^ i llb^l^i^ #^(slit)* oj-g-^M- 3*} <g*H^ ^fl^i* <§ 

<118> ojufl, ^ Afolofl ^^*V ^Bi^ ^ fo|ij sflE} A>ol^ ^ > ^ ^ ^ 

4i3t *H*m nfl 4^- ^-§7* 7>X]^ tiV^ ol-g-^ 

<119> o)£4 ^-O. v}^^ -f-S-H ^^HKM] ^A}*}^ ir:#£)^- -^^H 

-^^H^r i^7>7> 7^ ^-sflSl^ $>^Cf. Ojc^ ( &X}^o] 

^ -^^^-^ ^ ^ ^ $1^. OH, A^-fr ^Tfl ^ 
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<120> o£°- If-V]}*] ^3.^7} 7}^-*l t^S ^l^^l ##^-§- £i*> 

^V^o] ##nVol & 

^ ^-^s. ^^E^- tAS^ ^JE 5U4. 

<121> o^, 5flBKPR) 31 n. f>\^2\ bvs. ) s ^1 ^ *)j 2 ^#(701, 702), 

^(160) ^ «>£^^(150)^ tfl*l ^Z** ^1W4. °H, tifl^Jfofl^ x^jolEi 

tifl*} ^ H *Pf<^ Bl-l-ol zicflS oljl, ^^ofl^ ti}tr^f,n> u4-o> olo^O> 

uj-i^l -^^-ofl^ <^o] 37 fl ^(150, 160, 701, 702)<>1 S.^- 7\}o}^ ^<£^(U0) 

<122> ^1 *H2 ^##(701, 702)^ ^7]^ ZL ^##(160) 

* i^l?14. o] ^ofl^^ ^^1 Aiz| ^ Alz]- « 0 V^-g- s.- A}-g-^ - oio 

^, o]nfl »]1 ^ »]2 ^#(701, 702)^: ^ZjSjal #3"^ ^(PR)^ 713 ^514 °> 

^ S3 sHM ^*Rr #4. ^5-14, ^ ^zj-is] ^-f ^-4=^(701, 702) ^-i- ^ 
444^r S3 «HM « 4 s $14. °1 1^4 443 ^iL4 ^im^ 

^(702)^1 ^eiM-^r s$7]x] tt4. 

<123> ol^Ti] ^fl^«. ^ cflo|Ei Hi) #-¥-4 ^1 ^ *fl2 ^-##(701, 702)^0] u-jl 

714 -^4 ^11 ^ ^12 ^#(701, 702)^r ^1434 4^ 3 ^^ (160)o j = 

4\*4. 
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<124> o]o] t 7 )j% j=l«.o} ±^ ^##(160) £ ZL SrpM ^#(150)* *fl\^ 

7^^3\. ^1 ^Al >0z^ aVttjiL^ ^1 ^ tb^f . °1 nfl^ ^ ^ #^K V ^(PR) 

^ ^##(160) ^ ^£^#(150)(^£^#3f aiz]- ^d^^o] &-g-)°l ^ 

Ajofl -^SH TflolH ^^^(140)^- Qtt *3*H°> *}^, ^\ 

3(|^(PR)4 «V£^l^(150)oll CH*!: ^^ti]7> 7^ ^-^t!: 5:^ ^<5Rr ?H 

ti>^^>cf. c^li- ^o], SF 6 2f HCl^ ^ 7l^lM-, SF 6 2f 0 2 ^ ^ 7}*m a>-§-^ 

^o} Jg.<^ aIZ^JeL ^ ^ Alz^ ^ o^cf. ^(PR)^ W>£^^(150)^ Cfl 

* ¥*H^r ^£^1^(150)31- ^##(160)^ 
1- ^ 334 ^-S-^- ^°f°> 

<125> ol^Tll s>^, tm^Z) ^12 ^-##(702)0] ZL^JL, 7M ^ 

2) ^##(160) ^ *KE*tf#(150H ?])7]S\o] zl TlHH 140H 

#3H^ 2fl€(151, 154, 159) °1 ^^4. 

<126> o]o] ofl^i (ashing)^: -f-^V^ ^H^^(C)^ *\]2 ^-##(702)^ 9X^ # 

*l*|7l» H}^^. 

<i27> T^-g-, £ 12a ^ 12b°fl 5=*] 3b ti>2b ^li ^ *H2 ^#(701, 702) 

* =l o>Efl^ ^^^(160)^- ^l^W. ol nfl f ^zjvg, «J z\)2 

(701, 702)2]- ^##(160) tfl*>o} £^ ^zj-njo^ ^£ oiocj ( ^ 

^12 ^#(701, 702)<^1 tflsfl^^ ^zj-o.^, ^^( 16 o)ofl ^ai ai^o. 

S « ^-f ^ ^2 ^-##(701, 702)4 ^##(160)S] Aiz]- 

^^H] 7 > ^ S£ ^^M: *8*Hf- H}^3l^Cf. Ol^ ^Z]- ^^ti]7> £1*1 & 
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* ^ #3* #7l7> <H^^| xm^} ^ £KE*ll ^^(154)^1 ^Ml* 2^}7l 

^4^^ *fil £ *ll2 ^#(701, 702)^ <£t\%°) ^"^^4, 3^ ^43^ 
(160)£- 7]^ ^"^^1 &°.:ELS. 31 # 3-<&°.g. ^1-^^14. ^##(160a, 

160b) ^ «l£^l ^11(1513, 151b)* oil ^>-§-*>^ ^1^1- 71^1^1 ofls.^ CF4SI- HC1 

^ ^ 71 ^iq- CF 4 2f 0 2 ^1 ^ 7l^l» » ^ ^o.^, CF 4 ^ 02» >M"g-*}^ ^1 
2. *m¥- <&3E*H ^€(154)* tfz] ^ $zq. 

<i28> o)^ ? ]] ^^-(173)4 ^ell<y #^-(175H ^slsl^^ Hfl*i(171, 

173, 175, 179)3f n ^1 €(161, 163, 165, 169 H 3M^4. 

<129> cf-B-, £ 13a ^ £ 13b<=Hl h><4 £o] , ^ £3E.*H 

^^-(180)* ^(50D* 71-^1^ 500)1- i^fth}. 

<iso> o] nfl f ^-p> ia ^ ^ «.«.( 501 )o. ^^(i 8 i b> i 8 2b, 183b) ^1 €-*fl» 

£sM^ ^7l $]3H ^(181a, 182a, 183a )^1 ^r^Ml Tll^ 

^sf^t 7M££ <^ ^^-o s ^#^Sl #*Kl81a, 182a, 183a)°l € ^-^1 

<131> oja]- ^-o] ^ «.«.( 50 l)^- -f-*H tULB]-(180)# i^*}^ £ 

13a ^ £ 13b<*1| M-BJ-^ ti>^- £0], ji^K 180)^1 ^^(isib, 182b, 183b)7> ^ ^ 
£ SL^f- #%S\JL ^^2] ^t*(i8ia, 182a, 183a)^l € ^-^3.S. 
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<132> o]o]X\ t ^Ji^-(180)# ti^H 31 181b, 182b, 183b)^- n ^^(181a, 182a, 

183a)^r ^^^.(^13 4^3) 
<133> ^^(180)^: -R-7} t|°m- -B-^i#ol 4°]*}°} 7^*1# -¥-71 #^ 

^ ^51 °1 ^^MItt ^#^(181b, 182b, 183b) flSH ^ ^ 

<134> tf-g-, £ 9 ^ s. i 0 ofl q-Efu£ ^sj. ^-o], ^^^(isib, 182b, 183b)# -f-*l] h=.% 

£H &tt *ti^ ^2 ^#(252, 752, 792)# ^z**H *ll7i*}jl ( I TO IZO* 400 

A xfl^l 500 A ^^JL ^^-(190)^ -^(95, 

97)1- ^^W.(^l4 4^a) 

<135> ojnfl, s)-^ ^^-(190) ^ ^ liS -^(95, 97)1- IZ0S. ^g^Rr ^-f^xr ^ 

at A>-g-^- ^ o]^ ^^^>7l ^tb :*HHH 

3# ^z]-^ o.^^ (HN0 3 /(NH 4 ) 2 Ce(N0 3 )6/H 2 0) SU^. SE*V, 

7i%^ ^sIHtt IZ0* 200 °C ^>1^ ^3HH 3#*Rr ^^1 

^^H, IZO ^^*>7l ^*ti A}-g-^ s.^ (target )£- ln 2 0 3 ^ ZnOl- 5E^Kr 

7 A°) «r^*H, ZnO^I ^-B-^ 15-20 at% ?A 0 ) v}^*}^. 

<136> IT0M- IZ01- ^#^V7l ^^(pre-heating) ^<HH A>-g-*>^ 7l^lS^ 

1^* ^}~§-*Hr ?A°] wl-^-3]^, 0 1tt ^#^(181b, 182b, 183b )1 -f-sfl ^SiVb ^ 
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<137> <$o\ ^! ^ ^2 *3>>HH*lir Xfl^E^7]- ^-g- ^ S^ofl ^£)<H olO^ o] 4 

<138> £ 14^ ^-^o] ^3 ^jAjoi]^ ti|-=. ofl^ tifl^Sojjl, ^ 15^ £ 

14^] xv-xv^i^ cfl^v #^:e°1ji ( £ i6^r £ u^l xvi-xvi'^i ^ xvr-xvr '^l cflt!" 

<139> «VnT- E^-A.^ ^A]^ C}]<5H ^^^Cf. 

<140> 71^(110) 3H1 7>S TflolH^K 121)^1 ^^5)<H ^31, TlHH^ 

(121)^1 1-71S] ^EflS. TflolE ^q- (123 )ol <?1^£|<>| o^cf. 7flolH^d(121)Sl 
£(125)£r ^ 5\S.2[2) <£?i% 3]X}a) M-o] ^S\o] ojcf. 

<141> S 71^(110) $H*r ^^(131)4 -M ^^(133)^1 $£4. 

-£M #^d(131)£- 7>S y o v ^S «2<H -fM ^(133)-^ 4f£t 

* -fr^l £^"5d(13lW tfls}^ 45£ 71 ^ ^BflS. ^1 ^^d(13lHl 

<U2> ^jolH Bfl<d(121, 123, 125) ^ -B-^l ^ «fl^(131, 133)£r #^ 

-r-^ Cr i£^r Mo ^ o]^o\x)±. ^ll#(211, 231, 251, 311, 331)4, *11M 

Al SE^r Ag ^ ol-f^l^ *)12#(212, 232, 252, 312, 332)£] o^^o.^. 

°1« TflolB ufl^m, 123, 125) 5i -fi-*l *R ^(131, 133)^ ^JS. 
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<U3> TflolH Hfl^(i21, 123, 125) ^ -fM ^ wfl#(131, 133)^ SHfe 7iHB 

^o^^(140)6l 

<144> 7)1 ;§<3*1-(140) o]ofl^ til^^ fl-^ ^ tiV£^lS a>£^l^(151, 

154)ol &cj-. *KE*il#(151, 154)^8: W B^l^E^ ^^Rr *fl\i 

^ ah^lfKl^)^ *M 3*1(171) ^Efloil £|*l*Rr c-ljolE^-^ ti_V£^l^(151) 
<145> a>ix-)l#(l51, 154)^1 $)d\}^ ^£}a>o]i= je^ £^§£]^ 91 

^ n+ ^s}- iTi ^HH^l ^#^^1 ^##(161, 163, 165) ^1 ^ 

^cf. *1%M3 ^##(161, 163, 165) JE t-flojE^Ai oj-Eflo]] ^l^Rr HM^^f 
^##(161)^ ±^ ^(173) * ^.efl9j ^^-(175) ^Hfl^l zj-z* 3*l*Hr 
^(163)^ ^-efl^]^- ^##(165)°.5L o]^^ Sm-. 

<146> ^i^(l 61j l 63> 165 ) ^jolH ^^(UO) ^Hl^r z\)o)B\ tifl^(171, 

173, 175, 179)°1 ^£]<H 9X^. Hfl^(171, 173, 175, 179)£: ^1 $XSL 

^ 7flolB^i(121)4 Mx}*}^ $2\*}Tt tiHEi^(171), HH3^(171)^ 

^ ^ ^ ^##(163)^ tf^H 9i^-s)<H ^^-(173), ^^"(173)4 £ 

°Jl^ 711 °1B ^^-(123)^1 tfl*H ^ €^"(173)^ oVrfl^ ^##(165) 

-¥-£(179)£- s\3_<% <£%a}7) ifl*H s-o) $t#£\6\ 014. 

<147> 0^7}^, £lH^(171)^r zj°l» ^7}S. is}cq til^o.^ ^-o. ^ 

S ^ 14E}14£-^ °l nfl, Cilo)E^(171)^ ^ ^ 7 fl 

3 3 -id -^-P-S °i-^o^M ( on- j=. 7 fl^ - *}u}^. 7floiB^(i2i)ofl cfl*> 

a} ^iHiliEL 4551« o] cf= *V 7llolE^(i2i)6fl cfl^ ^3 o_ S -45 
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5L* olS-cf. dlolE^(l71)^ ^ISS. -fMfe ^(173H SJU, 

o] k-^-o) 7flolH^i(121) ^ -8-^1 #^id(131)3|- M7i}^. 
<148> 7llolH^(121)^ nflolE^(171)o] JR*><5H s^±^ zft<£ J£<#o_ 

5. 

<149> gL, JEeflol ^^-(175)-^ 5}-4i ^^-(190)4 ^S)^ Jf^l S.<#_^ ^ 

Til t%#Qo)X\ o.^] ^^-(133)^ ^^sfjl $inf. o}9\. £o] t ^^-(175)^ -B-*l 

#^-(133)-4 t11o]h ^^5V(140)^># *}°}°)] ^%-go_£_»] -g-^-i- 

<150> t\]o]B\ yfl^(171, 173, 175, 179) 3H)fe ^SH?4i -f-^ ^7] ^ 0)^-0] 

Q :£JL^(801)°1 ^£]<>1 

<151> iLJr*V(801) 3^, ^ ^ ^fl^EK230R, 230G, 230B)7> 

<H 91^. ^^^(230R, 230G, 230B)^r A y A HHtM^(17lHl <2^H ^sItt ^ 

th ^€BK230R, 230G, 230B)^ ^^>^ 230G, 230B)7> ^o1e^(171) 

<%6\}*\ "--g-^O-JsL olc^Ai 3H^(171) ^oflAi ^ ^ ^ o}^51 ol^. 

<152> ^^E^(230R, 230G, 230B) -R-^l *\}2 HLSL^(802)o] 

Si^-. *)12 iS^-(802).£ ^^E^(230R, 230G, 230B)^ ^°fl ^*}<*| ^€ 
•a^^r E}J1 ^ ojifLj, 01 cf. olsq- ^o] -fi-7]^ <y^^ 5Lnflc] fl- 

<i53> ^.eflo] #^-(175) c-flolEl^^ s.o] ^^o] 01^. #^(179)Sl $H 
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^ *fll ^ A)2 ^^(801, 802)* £Leflo] ^^(175)^ r-flolEi^^ 

(179)* AA ^#^(181b, 183b)7> 9XA . TlMH^ ^o] 

A^°] 9X^ if"?-£-(179)£| $)oflfe ^ ^.^^-(801, 802)^ ^1 7flo]H ^ < ^^" 
(140)* TlHB^ ^-£-(179)* ^#*Rr ^#^(182b)7} ^s]^ oirf. 

<154> cju^ oj-E. ^^ (1815) 182b> i83b)^l ^(181a, 182a, 183a)£- 7]# ^ofl tfl*} 

^ 30-£<HH 85£ A°)^\ fit^V*V ^>-& 7}-^l7li4, 711^ ^5. -^(profile)* 7}?1A. 

<i55> je, ol-i- ^^( 181b( i 8 2b, 183b )^r A^ 7\A^A €^ S-^S. 

^ Sl^, 2mm >€0#m# , 0 . 5mm >!5/zm o|#<?] wf^-^§>cf . 

<i56> ^ ( ^^Ei(230R, 230G, 230B)^ ^.efl^ ^(175) ^HH^ ^1^5]^ oio^ x= 

efl^l ^(175)-§; ^#sf^ ^#^(181b)^ *fll ^ ^2 JiJL^Ol, 802) A ^*^>J1 
91 A. Hi*h ^^\A TflolB^l^ #^^-(125)4 c-flolEi^^ #Jf^(179) 

^^E^(230R, 230G, 230B)1- Q^A. 

<157> ^12 £.3.^(802)5. 5E^ ^Vs)- fri ^ 

^5- 91 A. 

<158> ^2 a.Jl5i-(802) ^ofl^ ^#^p-(181b)l- ^§-*H -E.efl<y *l^-(175)-4 <S^£)<H 91 °- 

H 2-°cM- 4e} 3^ «1 s}-i: ^^-(I90)ol 

<159> j£ iLJ:^(180) $H*r ^#^(182b, 183b )« TllolE^o] #«-^-( 125)34 c-fl 

olE-]^^ # «.«.(i 79)3l . z]-^- o^S]^ SU^r ^1)(95, 97)7> oir}. . 

<^7H ( 21-^ ^(190) ^ ^fl(95, 97)fe I T0( indium tin oxide) 

IZ0(indium zinc oxide)S ^l-f^T} <&A. 
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<ieo> o]^, ^ ^ &*}$:o\} vj\is}ol 

<161> El ^-^ ;g<£ 71^(210)21 ofsfl ^ofl y J-^l^>7l W ^ nflH^ 

i(220)7> nm^^(220)^ $H1 ^ I TO S^r IZO f-^ ^^*V S.^ 

°1 SZ-^ ^7fl-^-(271)l- ^(270)°1 ^3<H ojcf. 

<162> <^ 7 H 1-^ nflB^(220)£r dl°lBlAi( 171)^1 ^ *f-&*\] £fl-g-*Rr -id<8 -^£4 

^olE^(171)^l ^51 ^ -*f-£- ^ ^ H^l^E-1 ^f^l tfl-§-*Hr #z*<§ -f-^ 

<163> ^ ^^-(270)^ ^7flJf (271) <*M ^-e^ £i<>H ^ <££-*Rr 

*g^s|<H oicf. ^711-^(271)^1 c-i ^a-e^^ ^ Til 

°lH*l(121)4 l}-^)-J1 c}^ ^ # o_ dlojE^C 171)^1 -^-^-4 M-^W. 

<164> Ol^l- ^ wVn^- H^^l^B^ 1^1$^ ^ ^ ^.^}JL =L 

o]o\] 6fl^-g- o_n^^ (3 )^ <§^^ £ ^12 ^aHH 4€- ^ S^l # 

^1^ 7 i^. mi^oi oi -oi^c}. 

<165> on^^ofl if-slol ol^ 6B>§ £*Kr 5kL 190)4 ^ ^(270) a}°H 

^}7} <£7}S)X] =L »^X}7\ ^ 71^(110)4 ^ 71^(210)^1 3l*H 

#4 ^-§- SAl^ ^^-(270)^1 ^7fl^-(271)7> 5)-^ #^-(190)21 

^^>7ll ^SlSL^- ^l^Cl-. <>13M1 <5>*1, 5^1^- ^7fl^-(271)<=>11 
£oflol o_^. ^-^cl-. ol nfl, s}-^^ ^bfl-f (271H1 Sl*H ^o-jn °£&S)^ , 
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<166> 6B^ S A] olei*l 71^- SflV^ O^ofl iL## ^ Aif 

¥*H^ 7HlolH^(121)ofl Eti<5}<^ ^&0>}7]^ ^rZ\^r °]^^ wfl^tH}. 
<i67> oje^ 6P^ SA ] ^ ^Aloflofl^o] o]^ ol^oH^ ^Bl(230R, 

230G, 230B)7l- «M e^j^a^ 7]^] ^^s]^^ if ^1^2] ^^nj-^ol ^tflsqji, 

^.H^H^-(250)^- ^ 5U^r ^ ^7H°J 5Hr4. 

<168> O]^*}- ofl^ a x| #*l-g- ^ b^^I^eI s^i^a-g- HJ-^^e- *fli 

^(180)* ^^i, ^#^(181b, 182b, 183b)-& ^*Rr *3-§- *fll iLl D -|t ^^*> 

^ ^€^(230R, 230G, 230B)* ^*Rr ^ , -fMBJ-fr 51S<?H afl2 iL 

^sv(802)# ^^^}ZL 7^12 ^.SBV(802)^ #-f-*Vfe- ^#^» ^^Rr ^ ^ ^12 J±Jl 
^-(802)-g- ^-§-*>*r -f-*H ic-M^ *fll il ^^(801)1- TflTl^ ^ 

tfl*fl^- ^olcf. 

<169> s. 17 t^S] ^4 -M7.HH trf€- ^ 5*1 Hfl^o]:^ £ 18-& £ 

17S] XVIII-XVIir^ofl tfl^ ^-^£o]3i ; £ 19^ £ 17^ XlX-XIX'-tl 3l XIX'-XIX"^i 
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<i70> X|4 ^*HH 14a <^y% s.a) #*l-g- eJ-iSfr 5*1 XI 3 ^*HH h]^> 

<171> cHo1e^(171, 179), ^(173) ^ =efl^l ^(175)^ 5Lf-*}^ *\]o}&\ aflAi 

o>sfloil o]$\- <£^qo_s. sfl^o.^ ^^(i 6 i > 163> 165> 169 )ol ^rf 

. SE, 4ii 3^(173)4 ^-31 °J ^(175) *1)\^7} 5*^ ^ 

-31 ^#(151, 154, 159)5. cflolB) nfl^s)- -^^^ 4^^- 7>;*1t}. 

<172> X|4 ^Ajoflfe. X|3 ^A]^o)l tl^H A>^1 ^Z}- ^-g- IS) ^A]^l ^§6fl oj*}^ 

<173> 4^ ZL X]2: W 0 >^^r Xl2 ^A]oflofl aVnV e^^e) 5*1*3 ^ U"^ °fl 

^ #3M§ -B-71 JES^H is ^(180)* l^fdSlb, 182b, 183b )# 

^Rr ^-i- XI 1 iii D -lt ^*Hr ^4i7> ^7>^ #^^r ££, 5# ^ 

33) 3>-^-*M 3, ^r, ^^EK230R, 230G, 230B)« ^*Rr ^ 

, #3M§ -B-7l ^ 3E3E.SH Tfl 2 £.31^(802)* XI 2 iJ:^(802)^r *^Kr 

3#^-(181b, 182b, 183b )# *g ^ f>Y^ ^ ^ XI 2 iLJ:^(802)* ***}tt 
(181b, 182b, 183b)» -f-^H Xll iLJL^(801)-§; *fl7lSHr 

tflxltb 

<174> £. 204 5 2l£r XI 5 4^. <5fl^ 5*1 cf^S.^. 

<i75> xi 5 ^HH 4€- ^ 5*1 wfl^l^ m^^o] ^ojjAi x]3 ^*H1 

o)| Oj-S. ofl^g S A] Wfl^^Sf ^t)> ^o] 7 } Sl^El ^W". 
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<176> ^|5 ^Al^cfl tyM. ojiTg s.X\ 7113 -e -*1 °fl °f| M.S.^(802)^r ^ 

2:o]cf. ^-9] o]^-^^- 7^0} <$±± ^Ei(230R, 230G, 230B)* ^>-g-*>^ 

<i77> « 0 >«h sa^^i^ ^hh 4^- ^ H^^i^Ei a^i^ 

1±S^-(180)# ^^^>J1 ^^(181b, 182b, 183b)# 
^ ^sH?^* #^-*>^ HLJL^aSO)* ^ ^ §>i ^#^(181b, 182b, 183b )# ^ 

^*Rr ^ ^ ^^7> ^7>^ Hi, ±% ^ «#*Hr 3sl y>^> 

^ 3, ^r, ^^(230R, 230G, 230B)« ^*}^r ^^.S. «tb 

<i?8> c 222}- £ 23^ ^6 ^*HH ^ S^l 

<i79> 7il 6 -^HH ^ S^l ^l-g- ^ B31*liBi S^-m^r *fl5 ^^HHl «1*> 

<180> c!W1e^(171, 179), ^(173) ^ = ^(175)* S^V^- c-fl o] &\ wfl # 

o>Hfloil o]£\. ^^.S. ^##(161, 163, 165, 169H 9X^ 

. SL, ±i ^^-(173)3f ^^1°J #^(175) ^^7} ^^51^ ^ *H^<5> 

^ til^g^ f^#(151, 154, 159)£ ^}o)b\ afl^^ o.^. 3flE}-g- 7>;*ltK 

<181> 7116 4l*Hfe *fl5 ^^HHl v)*}^ A>^1 Alz}- ^-7^ is) ^-iiAl^] ^Joj) °)*}cz\ 

<182> zl TllS ^12 ^^^01] af^. WVn}- H^l^ S^l^ y o Vl ?HH 

^ -n-7lB]-# ££s}^ J±JlQV(180)^§- ^#^(181b, 182b, 183b )«• ^^Kr ^ 

^sfflif #^>^ lsLJ:^(180)-8: ^S}JL ^#^(181b, 182b, 183b )# 
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, $4| ^^EK230R, 230G, 230B)* *8^*>fe ^iLS. tfl^l^ 3Mt}. 

<183> s. 245+ £ 25xr *H7 ^HH 4€- ^ 5*1 #*]<3} ^S^t}. 

<184> *fl 7 ^Al^ofl rtf^ ofl^ *fl6 ^*MH tll*}^ ^#^(18 lb, 182b, 

183b) £^4111 ^HM ^, *fl7 ^aI^I^a-]^ ^^(181b ( i 8 2b, 

183bHH JiJl^C 180)34 ^^eK230R, 230G, 230G)£l *j|7l^ <^«o] ^tb^-. 
i2 ^(95, 97)2] o>Eflofl£ ^^Ei(230R)7> SU^K 

<185> ole^ ^-^l^- cf^-ozf ^ *fl s *}°H1 91 tH=K 

<i86> ^Al^oflA^ iL;£^(180Hl ^^(181b, 182b, 183b)# H^l-fe t 

a>^1 ^z}- ^ofi <^>o} ^l^^M^, *fl7 ^HH^ ^^eK230R, 230G, 230B) 
1- ^€^(230R, 230G, 230B)«- ^*s>^ ^^(181b, 182b, 183b) 

1- ^^s-j-j7 ( ol-i- -f^o} ^#5]^ iL5l^-(180)-i: ^^&|(230R, 230G, 230B)1- 
i3£ *H ^^"f-^-S^ 3 #^(1811), 182b, 183b)# ^t^. 

<187> £ 263\- 5. 27 £r *fl8 ^HH ^-E- S.*] Dr*\2i\ ohTg^olcf . 

<188> ^8 ^Al^ofl 4=. ojl^ *V*]-g- Hl-n]- B^l^ &*1^ ^17 «1 

<189> cflo|E^(l71, 179), ^(173) ^ JELefl°] #^-(175)* 5E^*Hr HH^l aflAi 

6>Hflofl ol^ 3}]^°-^. ^#^(161, 163, 165, 169)°1 

. 5E, ii ^(173)4 J=efl<y ^(175) ^Vt^M" S^sH oi^ ^^^> 

-H t?4i#(151, 154, 159)£ ^}o]b] tifl^sf ^^^o.^ -§^tb 5fl€* 7>^cf. 
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<190> ^Hl^ A}7 *}-&\c$ a>^1 ^zj- m ^a]?J ^ofl o^o} 

<191> ^ f *fl 7 ^ *j) 8 ^Al^ofl^ iLS -^7fl(95, 97) ^-M^ 

^119 ^ afllO ^Aj^l^ ^^*Vcf. 
<i93> £ 28^r ^19 ^Al^oil 4a. ofl^ g_X\ #x\9] afl^l£olcf. 

<194> *qg -aJa^^ ^X|a}H ti^a} ^-f- ^7fl-^-(271) # 7flolB^(121)^ 14 

<195> £ 29^ l*-^ ^110 ^*HH ix)-^. o_n^ K x\ xv^o] afl^l^olrf. 

<196> ^U0 ^H-& *l]l ^Al^ofl Hj^H ^-g" ^ ^ 71)^ (271)2] ^ -g-^ofl 71-5. 

^f^-S 7>X} ^7fl^-7> ojjr 5}-^ ^(190 HI IE ^7fl-?-(191)7l- ^ ^ E| <H & 

<197> ^-M. ^^-(270)^ 7\?\ 2i7flJjS.q. ^(190)^ ^7fl^-^ 2^7} ^-&| 

<198> Oj^ofl^^ y^^*V ^Al^l- #2^}a} afl^ 7)^ £-o> 

^ ^"^7>^ ^>7l^ ^^^.^^ofl 7l7fl^ 7.HJ- ul cgo=j O.S«-E^ $ 
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A>ol^ #7\}7} ^^-i: §^ 4-§-^H Snflolol o>^*>7fl ^ 

£lh ^W^] ^^T* TflolH^ofl tflsfo] ^ M-^rtl- ^IM'-S ^ 
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1] 

#7] 7]& SHI 9X°-^ afll ^l^^d^ 51^H>J1 

*fli ^1^4 #7] ^2 ^Ji^oi ^*Rr s}-^}^- 

A o v 7l ^]Ji*}, #7l ^12 ^Isi^d ^ ^7l s^-i: 5^ ^-ev 

[^t 1 * 2] 

^71 ^12 ^iJL^d^ ^fr 27fl^l ^ 3£^VJ1, ^71 27fl^ «. 

£ ^ *}l-Kr ^7] ^1] 1 ^l^L^l tfl^H 45£# ol^-Jl LH*1 ^-uf^ a o V 7 1 

3] 
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4] 

Hj-n^ H^H^l^B^ ^-71 ^12 <g^5]^ ^Vtt A cM ^2 ^ 

^ ^f^l 913., ^7) ^iJl^i^r #7] ^12 ^IJl^ ^2 "o V 1K2-S. ^ 

5] 

^ 7}%, 

#7] ^ 7}% $]°\) 7\}o)^ 7\}o]B.^ S^-sHr 7fl°lB 

^7} TflolB ^<3^ ^ofl t$^g\o] ol^ tiVsi^, 

* t-fl^lB^, Cllo]E^a4 o^SH ol^ ^ ^"71 TflojB ^ ^ 

<HH a o v 7] ^ z]-zj- tfl^ji oi^ i=efl<y *}^M; B^Rr Cfl °1 Ei Bfl^, 

^7l C-flojE^ tifl^l iflofl ^^£]c>| ol^ ^1 jiJ:^, 

*fil £.3L^ $H ^^5]^ #7l ^efl^] ^7l^O.S. ^^51 ^ 

Si^EI, #7l HH^^ ol^^T A oM dME^* rt}-E}- 9X^ ^ 
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61 

*fl5^H, 

^-7] C-flo]EiAiSl ^ -^-g- ^-71 TllolH^^ 45i# Tfll ^g-JZf ^-71 Tfl 

7] 

*H5*<HH, 

^ #7l o^S^ -^S} ^o] Q%S\o] oljl o] «-o] ^ 

8] 

#7i ^ii ^.jl^ -8-7i o]=.oi^ 5^ «vnv H^a^i^ s^m. 

9] 

#7l *fll iU^^ ^-^o] ol^ ^ ^ ^^*1 ^jo] «Vnl- E^J 

^l^El X*l#. 
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10] 

[^T^ 11] 

ailioiMM, 

#7] ^E^ ^7} Z\]o)t\#o\) ^S-sM 5U^ 1* <45} ^4fl, ^-^fl 

12] 

^^7} ^7^ ^<*^ Aj. 7 l *fl! JjLJL^M- ^oM -ELefl^] 

13] 

*Hl2*cMH, 

Aj- 7 ] ^! iisvo. ^. 7 ] 4j^Ei7> *fl7m ^# 

9lxz H^^l^Ei 5*1 

[^T 1 * 14] 

2IU01MH , 
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#4 3Bi o]^o]^ ^- 7l 7])o)^ W ^-7] cfl o] 

I^Jt 1 * 15] 

•13 T 1 * 16] 

*f|10lMM, 

. 17] 

*Hl6lMH, 

Sj-^i ^^-^ ^71 * ^12 UL^-g: ^^Rr ^"71 I=Efl 

^^-3}- <&^S\°\ <&JL, ^7} ^^2] ^7l 7l^r cfl^o^ 30£^l^i 

[^^J- 18] 
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#7} S\-^ #^8: ^7) afll ^ A]2 li^t W^Rr ^7} 

[3^* 19] 

XllO^HM, 

[$^* 20] 

^15%H1^, 

A oM «hE*flf^ ^7] CflolElAl o>sflo]l ^^S|<H olooj Aj-71 cfl o] E^ ^ 3]. o. 

3. ^ SHU* 7}7l^ C-flolEiA]«^ a o V 7] ^ ^ ^ Aj-7] c^o] oj. 

21] 

*I|53MH, 

^7} l1\o]B\^ ^ ^-^4 AJ-7] TflolEA^ ^^> fe JjL£.«j] ^o] ti]^ 1:1 

tfl*l 9:1 a>o]o] aVDj. E^j^AEj a A] 3ft. 

1 3^3" 22] 

XI 1 ^ 71*. 

^"71 afll 7)% ^3°! *fll HS-Q, 
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#7l XU 7]& $H ^^£|<>1 &o_i^ #7l XU ^1Jl^-4 ^<££l<X JH^>J1 

SXJL 7>^1^ X]2 41Jl*I, 

#7l XI i -tUi^ #7l XI 2 #JL*i °1 ^*Kr sMi*}^ ?Xtt 

#7l XI 1 #Jl*I, #7l X]2 ^Jl^ ^ #7l 3^ M.SH ^ H^H 

#7] X| 1 71 ^ Cflt^ 91^ X]2 7l^r, 

#7l X12 7]% 31X1 9X$= 

#7l XU ^ 7]^ro!|- #7l XI 2 ^<?§ 7}% ^9] ^^d] t§^£)<H 511 £ 

#7l XI 1 7)^:4 #7l XI 2 ^ 71 A>o]ofl ol^ 

* lts}n, #7l #7l £Xl<y ^ ^Xl ^*}<X -*Hr^ SXl^^-S. 

#71 SXl^ #ig 27flfe <X_^tb #7l XI 2 #JL*131 #^^-$1- 

^ ^ £Al #*1. 

23] 

Xl22#XH, 

#71 <2^#X1 5L#£H flfe ^ °1«<H3# 7^H #71 oJj^ ZL 

#^°1 #71 XI 1 * XI 2 71^X1 tfl^H Hfl^°l Sa^r «J|3 5.^1 
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[3^1* 24] 

*I]223MH , 

25] 

*H24^MH, 

A oM ^7fl^£] 9/zm°lH ^olo] ^ S-*\ . 

26] 

^ 0 >7l ^ 7] a) fe- 10^1^ 30/zm ^>o] oi an^j SA ] . 

27] 

*1]22lMM , 

[^^J- 28] 

*H22lMM , 

Sj-^ofl >S-7l JEnfl^ ^ 3L7l7"h lOOjfln X 300#m n^o] 

^ 47flolji t 100/am X 300//m ^l^ 0 ]^ 471] S&fe 87fl°] SLX\ . 
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29] 

*)122*cMH , 

ft4 *fl2 if-s>jl, ^>7l afll ^4^4 #7l *fl2 ^4 

30] 

^"71 5Lv])°l &Tgr ^#£r ^ ^ofl #71 ojzL #7l ^ 5 

/ziHH lOAfln a>o]o] on^ SA ] ^ . 
[$^* 31] 

^1 $H *§<M<H m *1Jl#, 

#7l *fll 71^: $H <§^S]<H 5U-^ #71 *fll #S^d4 ^<?l5lol JJ7^>JL 

#7l *)U #7l A2 ^1J:*H ^^Rr *§<%£[°] 9X^ 

#71 X| 1 Aljr^, Xj 2 ^Ji*} ^ #71 2}-^ ^^-4 <S^£]<H W H^l 

*1>iB|, 

#7l XH ^ 71^3} cfl^>J7 ol^ X) 2 ^ 7^, 
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#7} 42 *d<£ 7l^r $H ^^S\o] oi^ ^ ^ < 

A oM *lU ^<*l ^-71 *1]2 7}& ^4 ^o^£ <|^ofl ^£)<>| ol^ £ 

*fl<y 

* i^}Jl, ^"71 S^±±r ^7} ^v\)o] ^ofl o) t }<^ £L+o] c^jo] « 

^7) S\-^ ^ Al-ol^^ ^^5]^ #7j\$] M-^fV ofl^ K X\ #*\ m 

32] 

^31%1-^i, 

A oM ^1 71^ ^-7] X\]2 71^ «>^^1 *fll ^ 

#^4 *fl2 £.^*}JL, ^"71 *fll ^^o] ^3^-4 AV7l ^12 -^4 

^1 
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15. 1] 
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[S. 3] 
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